Experiencing the Implementation of New Inquiry Science Curricula by Ower, Peter S
DePaul University 
Via Sapientiae 
College of Education Theses and Dissertations College of Education 
Spring 6-2017 
Experiencing the Implementation of New Inquiry Science Curricula 
Peter S. Ower 
DePaul University, peteower@gmail.com 
Follow this and additional works at: https://via.library.depaul.edu/soe_etd 
 Part of the Curriculum and Social Inquiry Commons, Science and Mathematics Education Commons, 
and the Secondary Education Commons 
Recommended Citation 
Ower, Peter S., "Experiencing the Implementation of New Inquiry Science Curricula" (2017). College of 
Education Theses and Dissertations. 91. 
https://via.library.depaul.edu/soe_etd/91 
This Dissertation is brought to you for free and open access by the College of Education at Via Sapientiae. It has 
been accepted for inclusion in College of Education Theses and Dissertations by an authorized administrator of Via 








	 	 	 	 	iii
	 ABSTRACT	Using	a	phenomenological	methodology,	a	cohort	of	four	experienced	science	teachers	was	interviewed	about	their	experience	transitioning	from	traditional,	teacher	and	fact-centered	science	curricula	to	inquiry-based	curricula.	Each	teacher	participated	in	two	interviews	that	focused	on	their	teaching	backgrounds,	their	experience	teaching	the	prior	traditional	curriculum,	and	their	experience	teaching	the	new	inquiry-based	curriculum.	The	findings	are	presented	as	a	narrative	of	each	teachers’	experience	with	the	new	curriculum	implementation.	Analyzing	the	data	revealed	four	key	themes.	1)	The	teachers	felt	trapped	by	the	old	curriculum	as	it	did	not	align	with	their	positive	views	of	teaching	science	through	inquiry.	2)	The	teachers	found	a	way	to	fit	their	beliefs	and	values	into	the	old	and	new	curriculum.	This	required	changes	to	the	curriculum.	3)	The	teachers	attempted	to	make	the	science	curriculum	as	meaningful	as	possible	for	their	students.	4)	The	teachers	experienced	a	balancing	act	between	their	beliefs	and	values	and	the	various	aspects	of	the	curriculum.	The	revealed	essence	of	the	curriculum	transition	is	one	of	freedom	and	reconciliation	of	their	beliefs.	The	teachers	experienced	the	implementation	of	the	new	curriculum	as	a	way	to	ensure	their	values	and	beliefs	of	science	education	were	embedded	therein.	They	treated	the	new	curriculum	as	a	malleable	structure	to	impart	their	grander	ideas	of	science	education	(e.g.	providing	important	skills	for	future	careers,	creating	a	sense	of	wonder,	future	problem	solving)	to	the	students.		Their	changes	were	aligned	with	the	philosophy	of	the	curriculum	kits	they	were	implementing.	Thus,	the	fidelity	of	the	curriculum’s	philosophy	was	not	at	risk	even	though	the	curriculum	kits	were	not	taught	as	written.	
	 	 	 	 	iv
This	study	showed	that	phenomenological	methods	are	able	to	reveal	the	relationship	between	a	teacher's	prior	experiences,	values	and	beliefs	and	their	current	instructional	philosophy	in	science	education.	An	analytical	diagram	was	developed	based	on	this	relationship	and	the	teachers’	experiences	moving	from	a	traditional	to	a	new	inquiry	curricula.	The	diagram	suggests	a	transition	from	feeling	trapped	in	an	existing	curriculum	that	is	inconsistent	with	teacher	values	to	finding	a	fit	and	balance	in	a	new	curriculum	that	provides	a	better	though	not	perfect	fit.		This	diagram	can	serve	as	a	guide	for	how	to	design	future,	ongoing	professional	development	to	ensure	the	success	of	an	inquiry	curriculum	designed	to	replace	a	more	traditional	one	and	may	be	applicable	to	other	teachers.	 	
	 	 	 	 	v
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an	experience	to	be	left	with	their	consciousness	of	the	experience.	This	will	allow	a	phenomenologist	to	access	the	essence	of	the	experience.	Accessing	the	essence	is	done	through	reduction.	In	reduction	we	reflect	on	the	experience	as	it	is	experienced	(Gallagher,	2012).	That	is,	the	reduction	seeks	to	provide	a	complete	description	of	a	phenomenon’s	“essential	constituents,	variations	of	perceptions,	thoughts,	feelings,	sounds,	colors,	and	shapes”	(Moustakas,	1994,	p.	34).	The	reduction	leads	us	away	from	the	natural	thinking	that	Husserl	criticized	(Sokolowski,	2000).	Getting	to	the	point	at	which	one	could	begin	to	analyze	an	experience	phenomenologically	takes	significant	work.	Moustaktas	(1994,	pp.	103-104)	identified	seven	steps	in	phenomenological	studies:	1. Forming	a	topic	and	questions	that	have	both	social	meaning	and	personal	significance;	2. Conducting	a	comprehensive	review	of	the	literature;	3. Constructing	a	set	of	criteria	to	locate	appropriate	co-researchers;	4. Informing	co-researchers	of	the	research	process	(i.e.	following	IRB	protocols);	5. Developing	a	set	of	questions	or	topics	to	guide	the	interview	process;	6. Conducting	and	recording	lengthy	person-to-person	interviews	that	focuses	on	a	bracketed	topic	and	question;	7. Organizing	and	analyzing	the	data.	van	Manen	(1990)	offered	steps	to	produce	descriptions	of	the	lived-experience.	He	recommended	(pp.	60-67):	
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NSTA Supplementary Materials 
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	 The	lesson	she	created	was	integrated	with	social	studies	and	their	exploration	of	the	industrial	revolution.	She	enjoyed	changing	the	curriculum	to	reflect	her	identity	and	the	needs	of	her	students.	But,	changing	the	curriculum	was	quite	a	challenge.	She	recalled	how	she	was	the	only	teacher	in	the	department	who	questioned	the	curriculum	and	how	it	was	taught.	The	last	time	it	went	through	review	the	teachers	that	were	here	were	very	set	in	their	ways.	And	they	refused	to	change	the	curriculum,	even	though	it	needed	updating.	So,	technically,	our	district,	our	science	program…no,	not	technically.	Truly,	our	science	program	in	our	grade	had	not	been	updated	in	twenty	years:	two-zero.			 Delores	was	upset	with	how	long	it	had	been	since	the	curriculum	had	been	updated.	Other	grade	levels	had	their	science	curriculum	update	about	ten	years	ago.	She	remarked	on	this	stagnation:	“in	science,	that’s	just	frightening.”	She	said	this	because	science	content	is	constantly	undergoing	change:	new	information	is	added	and	old	information	is	updated	or	removed.	Plus,	the	ways	to	learn	about	this	information	has	changed.	She	was	in	disbelief	that	it	had	not	been	updated.		 When	she	was	hired	at	the	school,	she	was	looked	to	as	someone	to	begin	the	change	process.	The	administration	seemed	to	know	that	the	curriculum	would	not	be	updated	unless	a	new	person	was	brought	into	the	department.	When	I	came	here,	the	principal	made	it	very	clear	to	me	that	he	was	looking	to	me	to	make	changes.	And	so	I	was	unpopular	from	like	almost	the	minute	I	walked	in	the	door.	So,	um,	because	these	guys	had	been	teaching	this	for	thirty	years	or	more…between	twenty	and	thirty	years	for	all	three	teachers	who	I	was	joining.	So	changes	were	not	looked	upon	lovely.	[…]	If	those	three	teachers	wouldn’t	have	been	retiring	then	I	wouldn’t	have	been	able	to	change	it.			 It	was	hard	to	begin	the	process	to	review	and	change	the	curriculum.	But	she	knew	that	this	process	would	have	to	start	with	her,	in	her	classroom.		
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So	I	asked	the	district	to	send	me	to,	to	be	trained	on	this	thing.	And	I	actually	got	to	meet	the	author	of	the	book,	and	hear	what	his	actual	ideas	were	on	this	curriculum,	and	I	came	back	and	I	was	a	better	teacher	on	this	because	I	had	learned	it	in	a	very	traditional	way	that	didn’t	really	match	the	book.	And	then,	once	I	learned	from	these,	they	trained	me,	I,	I	learned	it	better	in	it,	and	it	went	much	better	for	the	way	I	teach.			 The	veteran	science	teachers	had	trained	Delores	on	the	old	curriculum.	Their	teaching	pedagogies	were	too	traditional	and	too	teacher-centered	for	her.	So	she	sought	out	ways	to	improve	her	teaching	practices	and	the	curriculum.	As	the	veteran	teachers	began	to	retire,	she	started	to	advocate	for	a	new	curriculum	for	the	entire	grade	level.	They	[district]	decided	to	make	it	a	two-year	committee.	And,	in	that	two-year	time,	we	went	back	over	the	entire	map	for	the	whole	district	to	make	sure	kids	were	getting	everything	we	hoped	they	were	getting	in	science,	including	the	current	framework.	[…]	We	first	reviewed	everything	that	we	had	in	the	district	and	then	we	started	breaking	it	down	making	sure	it	was	in	the	right	place.			 Part	of	the	struggle	in	designing	the	new	curriculum	was	finding	the	best	fit	for	her	students.	Delores	was	astounded	at	the	lack	of	available	resources.	So,	actually,	the	balance	was	terrible	because	it	was	all	experiments	with	no	background,	no	reading,	no	nothing.	Not	that	I	feel	like	the	kids	have	to	read	but	there	was	just	nothing.	Like	I,	I	would	never	let	the	kids	study	for	the	test	just	using	their	book	because	the	book	just	had	nothing.	We	taught	five	chapters	from	this	book,	which	was	only	a	hundred	pages	for	an	entire	year.	So	really,	I	didn’t	think	that	was	good	at	all.			 In	changing	the	curriculum,	she	wanted	to	make	sure	that	she	would	be	able	to	find	anything	that	would	be	better	for	her	students:	more	student	focused,	more	and	varied	resources	for	her	students,	and	more	meaningful	and	authentic	learning	experiences.			 	
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Meaningful	Experience:	Finding	the	Perfect	Curriculum		 Delores	struggled	with	teaching	a	curriculum	that	did	not	provide	meaningful	experiences	to	the	students.	Her	old	curriculum	focused	on	physical	science.	Students	identified	characteristics	of	materials	and	conducted	labs	to	discover	scientific	knowledge,	such	as	the	law	of	the	conservation	of	mass.	She	reflected	on	how	difficult	it	was	to	find	meaningful	connections	for	the	students	in	the	old	curriculum.	There	aren’t	a	lot	of	connections.	I’m,	I’m	grasping	for	often…I’m	looking	for	an	article	that	has	anything	to	do	with	anything	we’re	talking	about.	I	mean,	they	are	good	principles,	you	know,	however,	how	often	does	a	person	walk	around	and	need	to	know	a	characteristic	property?	They	really	don’t.	They	don’t	need	to	know	the	densities	of	stuff.	[…]	It’s	just	a	struggle.	It’s	a	struggle.	It	really	is.			 While	it	was	hard	for	her	to	find	connections	for	the	students,	Delores	did	have	some	successes	with	aspects	of	the	curriculum	she	taught.	The	experiments	were	great.	And,	I’ll	still	use	some	of	the	experiments	next	year	because	of	the	way	they’re	setup.	Like,	okay	fourteen	people	in	the	class	are	going	to	gather	data	on	this,	we’re	going	to	put	it	on	the	board,	and	we’re	going	to	try	and	figure	out,	for	instance,	what	the	boiling	point	of	this	mystery	liquid	is	by	using	everybody’s	data,	you	know	and	graphing	it.		And	I	love	it	when	we	get	to	solubility	because	we	can	talk	a	little	bit	about	water.	And	also	separating	mixtures	we	can	talk	a	little	bit	about	petroleum.	And	we	can	talk	about	fractional	distillation	and	petroleum.	And	so,	um,	I	like	the	water	aspect	we	can	talk	about	acid	rain,	we	can	talk	about	what’s	the	difference	between	distilled	water	and	real	water.			 Delores	found	a	connection	for	the	students	through	water	studies	in	the	new	curriculum.	She	described	why	the	new	curriculum	was	better	as	it	employed	more	connections	and	allowed	the	students	to	walk	away	with	a	better	understanding	of	science	and	their	world.	There	is	science	for	knowledge	of	the	world.	And	I	think	that	a	good	portion	of	my	kids	[...]	just	need	to	have	a	basic	understanding	of	life.	How	things	work	and	you	know,	what	would	happen	if	we	ran	out	of	water?	What’s	gonna	happen	if	we	can’t	clean	water?	‘Cause	the	kids	don’t	understand	that	they	turn	on	the	tap	and	that’s	
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Primary Question Guides 
Please tell me about how 
you decided to go into 
teaching. 
What were your inspirations? 
What were your feelings about school growing up? 
How did you come to be a 
science teacher?  
 
What were some positive experiences you had with science 
while growing up? 
What were your feelings about science while growing up? 
What was your background in college with science? 
 What kind of science classes did you take? 
 What was your “science major”? 
 
What is your teaching 
background? 
 
How long have you been teaching? 
Have you always taught at the same school? 
 What motivated you to change schools? 
What subjects have you taught? 
What do you currently teach? 
What professional development have you taken related to 
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science education? 
What is your teaching 
philosophy? 
 
What is the foundation for your philosophy? 
How do you implement your philosophy in your classroom? 
What challenges do you face in following your teaching 
philosophy? 
How do you identify 
yourself as a science 
educator? 
 
How would you describe your understanding of science? Why? 
How would you define a scientist? 
Do you identify yourself as a scientist? Why or why not? 
What does it mean to be a science teacher? 
What do you believe is important in teaching science? 
If you had unlimited 
resources and time, how 
would you teach science? 
 
What resources would you want? 
Why would you teach it that way? 
How does this compare to the resources you currently have to 
teach with? 
Why do we have our 
students learn science? 
 
What is the purpose of students learning science? 
What are the most important things for students to learn in 
science? Why? 
What do you believe 
students struggle with the 
most in science? 
How do you respond to these struggles? 
What is a typical science 
unit/lesson like in your 
classroom? 
 
What are your roles as the teacher? 
What are the roles of the students? 
How do students participate in the lessons? 
 
 
Can you please describe for 
me what you taught prior to 
the new curriculum 
adoption? 
 
What was your experience in learning the old curriculum? 
What were the major, underlying goals or purposes of the 
curriculum? 
What specific topics were taught? 
What types of resources did you use to teach the curriculum? 
Describe the balance of content and activity. 
How did student obtain content knowledge? 
How often were students given content? 
What was the role of activities, labs, or experiments in the 
curriculum? (What purpose did they serve?) 
What role did the students have in the curriculum? (More open 
exploration, guided, procedural, etc.?) 













What was being assessed? (Content knowledge, skill, 
application of ideas, etc.?) 
What do you feel were the 
strengths and weaknesses of 
the old curriculum? 
 
No probes. 
Describe any changes you 
made to the former 
curriculum to meet the 
needs of the students. 
 
How did you add or remove lessons? (What lessons were added 
or removed and why?) 
How did you address the needs of students with learning 
disabilities? 
How did you address the needs of students who are above grade 
level? 
Are your teaching 
philosophy and beliefs of 
science represented by the 
old curriculum? 
 
How did the curriculum align with your beliefs as a science 
educator? (Explain why.) 
How did the curriculum align with your beliefs of what science 
is, how it is done, and how it should be taught? (Provide 
examples to support this.) 
How comfortable were you 
teaching the old 
curriculum? 
 
How long did you teach it? 
What was your experience like teaching it for the first time? 




















Primary Question Guides 
Why was the curriculum 
changed? 
What were the deciding factors in deciding to change the 
curriculum? 
How was the new curriculum 
designed? 
 
Were you part of the design process? 
How were your opinions about the curriculum incorporated into 
the design process?  
What concerns did you have 
as the new curriculum was 
being designed? 
Who did you address these concerns to? 
How were your concerns handled? 
How were you trained for the 
new curriculum? 
What was your experience like? 
How were you treated as a teacher? (In context of your own 
background) 
What is being taught under 
the new curriculum? 
 
What are the major goals of the curriculum? 
What are the specific topics being taught? 
What curriculum kit(s) are you using? Describe it briefly. 
What do lessons look like in 
the new curriculum? 
 
What role do the students, 
the teacher, and the content 
play in the curriculum? 
What are the expectations of the students? 
How is the teacher positioned in the classroom? Are they a 
guide, lecturer, etc.? 













What are the strengths and 






How have you felt while 
teaching lessons from the 
new curriculum? 
Can you describe in a detail a lesson you did? 
How did you feel about that lesson? 
What would you change about that lesson for the next time you 
do it? 
How comfortable are you 
teaching the new curriculum? 
 
How does the new 
curriculum align with how 
you vision science being 
taught? 
How does it align with what you believe students should be 
doing in science? 
How does it align with your personal beliefs about why students 
should learn science? 
Please describe for me the 
Next Generation Science 
Standards. 
What is the purpose of the new standards? 
How do you feel about the new standards (as compared to the 
previous state/national standards)? 
How do the standards align with your personal beliefs about 
how and why students should be taught science? 
How does the curriculum (and science kit) align with the new 
standards?  
Do you think the curriculum is successful in meeting the 
standards? 
How have you incorporated the standards into your curriculum? 
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Please	do	not	hesitate	to	contact	me,	my	faculty	advisor,	or	the	DePaul	Office	of	Research	
Services	if	you	have	any	questions	regarding	the	study.	
	
Thank	you	again	for	providing	time	to	meet	with	me	and	share	your	experiences.	It	is	greatly	
appreciated!	 	
